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Challenges

• Many challenges – include:
– Finding and accessing data
– Making data useful
– Dealing with legacy data
– Improving Data Quality
– Dealing with sensitive data

Great Egret, Louisiana 2004
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The data equation

Oceans of Oceans of 
DataData

Praia de Forte, Brazil

Rivers of Rivers of 
InformationInformation

Doubtful Sound, New Zealand

Streams of Streams of 
KnowledgeKnowledge

Wasatch, Utah, USA

Drops of Drops of 
UnderstandingUnderstanding

(Nix 1984)
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Challenges

– Finding and accessing data

Great Egret, Louisiana 2004
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http://www.environment.gov.au/biodiversity/abrs/publications/other/species-numbers/2009/pubs/nlsaw-2nd-complete.pdf

How many species are there?

http://www.environment.gov.au/biodiversity/abrs/publications/other/species-numbers/2009/pubs/nlsaw-2nd-complete.pdf
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Challenges

– Making data useful

Great Egret, Louisiana 2004
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Taking data to information

Crab Florianopolis, 
Brazil Rock Cormorants 
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JuneRain 
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Decision 
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Species 
Data

Species 
Data
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Paris Museum

Distributed studies using mexican birds

British MuseumField MuseumKansas University MuseumAll Museums

From Beach 2001
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Using species data

• Taxonomic Studies, Ecological Biogeography, Phylogenies
• Biogeographic Studies, Species Modelling
• Species Diversity and Population studies
• Life Histories and Phenologies
• Studies of Threatened and Migratory species
• Climate Change Impacts
• Ecology, Ecosystems, Evolution and Genetics
• Environmental Regionalisations
• Conservation Planning
• Natural Resource Management
• Agriculture, Forestry, Fisheries and Mining
• Health and Public Safety
• Bioprospecting
• Forensics
• Border Control and Wildlife Trade
• Education and Public Outreach
• Ecotourism
• Art and History, Science and Politics
• Recreation
• Human Infrastructure Planning
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Challenges

– Dealing with legacy data

Great Egret, Louisiana 2004
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Georeferencing - The Past

Plant and animal specimen data held in museums provide a vast 
information resource, providing not only present day information on the 
locations of these entities, but also historic information going back 
several hundred years

(Chapman and Busby 1994).

• Legacy data

• Lots of data 

• Very little data with georeferencing

• Georeferencing added from paper maps

• Little accuracy recording or data quality checking

Fern, Brazil
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Georeferencing – the present

• Databasing the backlog:
– Many herbaria and museums well advanced
– Many more collections still to do

• Use of GPS
• Distributed data (e.g. GBIF, AVH, OZCAM)
• Use of automation and new technologies 

– Filtered Push
• Recording accuracy and error information

Nothofagus

 

betuloides

 
Argentina
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Recording Accuracy and Uncertainty

Documenting Validation tests
– Who
– What
– How

Additional Uncertainty Fields
–Preferably in meters (Point-Radius)
–Remarks
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MaNiS Georeferencing Calculator

http://www.manisnet.org/gc.html
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Locality Types- 1

Named Place
» Example 1: “Point Lookout”
» Example 2: “Bennetts Waterhole”
» Example 3: “Isla Tiburon”
» Example 4: “Lorne Reef”
» Example 5: “Mt Hypipamee”

Georeference: Use centre of named place
Extent: Use the distance from the coordinates of 

the named place to the furthest point within the 
named place

Uncertainty: Use the MaNIS
 

Georeference 
Calculator
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Example

Locality: “Bakersfield” 
Suppose the coordinates for Bakersfield came from the GNIS database 
(a gazetteer) and the distance from the center of Bakersfield to the 
furthest city limit is 3 km. 
Coordinate System: degrees minutes seconds 
Latitude: 35º 22' 24" N 
Longitude: 119 º 1' 4" W 
Datum: not recorded; 79 m uncertainty 
Coordinate Precision: nearest second; 40 m uncertainty 
Coordinate Source: gazetteer 
Extent of Named Place: 3 km 
Distance Units: km 

Decimal Latitude: 35.37333 
Decimal Longitude: -119.01778 
Maximum Uncertainty Distance: 3.119 km 
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Locality Types - 2

Between two Named Places
» Example 1: "between Point Reyes and Inverness" 

Georeference: Find the coordinates of the 
midpoint between the centres of the two named 
places (e)

Extent: Use the extent of A or B, whichever is 
greater, plus one-half the distance between the 
centres of A and B.

Uncertainty: Use the MaNIS Georeference 
Calculator
Calculate the same as for ‘Named Place’. 
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• Introduction  - Web Site

www.biogeomancer.org
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BioGeomancer – Georeferencing
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BioGeomancer Workbench
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• Need to register and Log in
• Submit a project

– Use the “Help” to see how to go about 
submitting files 

– (See next slide for formatting)
– NB – files must be in UTF-8

• Results downloaded as XML file

BioGeomancer Workbench – Batch Georeferencing
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Format for batch georeferencing
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Spatial Fit

From J. Wieczorek, in Chapman and Wieczorek (eds) (2006)

A measure of how well the geometric 
representation matches the original spatial 
representation.

For an area where the original spatial 
representation of a locality is  the 
red polygon with area ‘A’. The spatial fit 
is:

(2*r2
2)/A

(Pi*r2
2)/A

1.0

0

(Pi*r1
2)/A
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Challenges

– Improving Data Quality

Great Egret, Louisiana 2004
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So what do we mean by So what do we mean by ‘‘Data QualityData Quality’’??

An essential or distinguishing characteristic 
necessary for [spatial] data to be fit for use.

SDTS 02/92

The general intent of describing the quality 
of a particular dataset or record is to 
describe the fitness

 
of that dataset or record 

for a particular use
 

that one may have in 
mind for the data.            (Chrisman 1991)

Users need quality informationUsers need quality information
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Data quality - fitness for use?

Fitness for use
– Does species ‘A’ occur in Tasmania?
– Does species ‘A’ occur in National Park ‘y’

Tasmania

SE Tasmania 
World 
Heritage Site

Australia
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Loss of data quality

Loss of data quality can occur at many stages:
– At the time of collection
– During digitization
– During documentation
– During storage and archiving
– During analysis and manipulation
– At time of presentation
– And through the use to which they are put

Don’t underestimate the simple elegance of quality 
improvement.  Other than teamwork, training, and 
discipline, it requires no special skills.  Anyone who 
wants to can be an effective contributor. 

(Redman 2001).
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Principles of data quality

It is important for organizations to have 
– a vision with respect to having good quality data. 
– a policy to implement that vision, and 
– a strategy for implementation

Experience has shown that treating data as a long-

 term asset and managing it within a coordinated 
framework produces considerable savings and 
ongoing value.

 (NLWRA 2003).
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Data Quality Information Chain

Assign responsibility for the quality of data to those 
who create them. If this is not possible, assign 
responsibility as close to data creation as possible 

(Redman 2001)

From Chapman (2005)
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Data validation

Two key sources of error 
are:

• Taxonomic names
• Georeferences (lat’s and long’s)

Methods for identifying error
Documented here -------------->

available via GBIF web site
http://www.gbif.org
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1. Taxonomic and Nomenclature Data

Chapman (1991) http://www.cpbr.gov.au/cpbr/databases/apni.html
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Taxonomic Data

Consists of: (not all are always present):
– Name (scientific, common, hierarchy, rank)
– Nomenclatural status (synonym, accepted, 

typification)
– Reference (author, place and date of publication)
– Determination (by whom and when the record was 

identified)
– Type specimen citation
– Quality fields (accuracy of determination, 

qualifiers)
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Documenting Taxonomic Data Quality

• Several methods exist for documenting taxonomic 
verification - none are completely satisfactory
– Herbarium Information Standards and Protocols for the 

Interchange of Data (HISPID)
– Australian National Fish Collection (1993)
– Several others restricted to one or two institutions

• Proposal – four level:
– Who determined the specimen and when
– What was used (type specimen, local flora, monograph, etc.)
– Level of expertise of the determiner 
– What confidence did the determiner have in the 

determination.
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Taxon Verification Status - proposed

• identified by World expert in the taxon with high certainty
• identified by World expert in the taxon with reasonable certainty
• identified by World expert in the taxon with some doubt
• identified by regional expert in the taxon with high certainty
• identified by regional expert in the taxon with reasonable certainty
• identified by regional expert in the taxon with some doubt
• identified by non-expert in the taxa taxon high certainty
• identified by non-expert in the taxa taxon reasonable certainty
• identified by non-expert in the taxa taxon some doubt
• identified by the collector with high certainty
• identified by the collector with reasonable certainty
• identified by the collector with some doubt.

From: Chapman (2005) Principles of Data Quality. GBIF

Name of determinor:

Date of determination:

Source of determination: (e.g. compared with holotype, used national flora)
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Error checking

• Missing Data Values
– empty fields where values should occur

(e.g. if a species epithet is present, then a generic 
name MUST be present)
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Error checking

• Incorrect Data Values
– typographic errors, 
– transposition of key strokes, 
– data entered in the wrong place

(e.g. a species epithet present in a generic name field)

Can often be identified using Soundex/Phonex techniques
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• Nonatomic Data Values
– More than one fact entered into a single field 

(e.g. a species bionomial or trinomial present in a 
single field)

Error checking
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• Domain Schizophrenia
– Fields used for purposes for which they weren’t 

intended

Error checking

e.g.

Dalcin, E.C. 2004. Data Quality Concepts and Techniques Applied to Taxonomic Databases. 

Thesis for the degree of Doctor of Philosophy, School of Biological Sciences, Faculty of Medicine, 
Health and Life Sciences, University of Southampton. November 2004. 266 pp. 

http://www.dalcin.org/eduardo/downloads/edalcin_thesis_submission.pdf

Good reference:

http://www.dalcin.org/eduardo/downloads/edalcin_thesis_submission.pdf
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CRIA Data Cleaning

HSJRP

http://splink.cria.org.br/dc



ALA-Canberra 17 Nov 2011

CRIA Data Cleaning
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CRIA Data Cleaning
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CRIA Data Cleaning
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CRIA Data Cleaning
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CRIA data cleaning

UEC

http://splink.cria.org.br/dc
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http://splink.cria.org.br/dc

The Brazil example
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http://splink.cria.org.br/dc

The Brazil example
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http://splink.cria.org.br/dc

The Brazil example
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http://splink.cria.org.br/dc

The Brazil example
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2. Geographic Data

Chapman & Wieczorek (eds) (2006)www.gbif.org/prog/digit/Georeferencing
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Traditional Datums

Traditional Horizontal Datums

NAD 27
(Clarke Ellipsoid )

ED 50
(International Ellipsoid)

From US Navy (n.dat.)
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Datum Shifts
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Differences between Datums
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Vertical Datums

High Tide

Low Tide

Mean Sea Level

Like horizontal measurements, 
elevation only has meaning when 
referenced to a start point.

MSL Elevation

Mean sea level is the most common vertical datum.Mean sea level is the most common vertical datum.From US Navy (n.dat.)
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Geographic outliers - GIS

• Country, State, named district, etc.

Gazetteer of Brazilian localities
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Using Climate to Identify Outliers
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Reverse Jack-knife

Acacia dealbata, Australia

Acacia orites - 19 records - 
9 Temperature parameters

NB. Because the value of ‘C’ relates to it’s 
nearest point, successive values may be 
very small, so we ensure that if ‘x[i]’ is an 
outlier, then all points beyond are outliers 
too (even if they are clustered) 
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Concept of “Outlierness”

Outlierness = c[i]/ T

>1

<1

“Outlierness” is the degree to which a record is an outlier

T=((0.95(√n)+0.2) X (Range/50))
where ‘n’

 
is the number of records
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Before 
validation

Araucaria bidwillii
 

(Bunya Pine)

Outlierness (11/19)
11.0 (Isothermality)
10.0 (Precipitation Seasonality)
8.6 (Temp Seasonality)
8.6 (Precip Wettest Q)
8.3 (Precip Wettest Month)
7.7 (Precip Warmest Q)
5.7 (Ann Precip)
5.0 (Ann Temp Range)
4.5 (Mean Monthly Temp Range)
3.3 (Max Temp Warmest Month)
2.1 (Min Temp Coldest Month)
1.1 (Mean Temp Driest Q)

Outlierness (15/19)
12.0 (Isothermality)
10.9 (Precipitation Seasonality)
8.2 (Temp Seasonality)
6.3 (Mean Temp Driest Q)
5.8 (Min Temp Coldest Month)
5.4 (Mean Ann Temp)
5.2 (Mean Temp Coldest Q)
5.2 (Precipitation Wettest Q)
5.1 (Precip Wettest Month)
4.3 (Precipitation Warmest Q)
3.8 (Ann Temp Range)
2.9 (Mean Monthly Temp Range)
2.1 (Ann Precip)
1.8 (Precip Driest Month)
1.6 (Mean Temp Warmest Q)

After 
validation
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Araucaria bidwillii
 

(Bunya Pine)

Outlierness (3/19)
3.6 (Max Temp Warmest Month)
3.4 (Mean Temp Warmest Q)
3.1 (Mean Temp Wettest Q)

Outlierness (6/19)
6.0 (Precip Coldest Q)
4.0 (Precipitation Driest Q)
2.7 (Mean Ann Temp Range)
3.2 (Ann Precip)
2.7 (Mean Temp Driest Q)
1.2 (Isothermality)
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Diva-GIS

• Free
• Simple GIS
• Modelling (BIOCLIM/Domain)
• Data Cleaning Tools

Brown Algae, Argentina
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Diva-GIS

• Stuff from Diva-GIS



ALA-Canberra 17 Nov 2011

Outlierness
 

values for Isothermality

2.7
2.1

1.2
1.2

9.3
11.0
11.4

12.0

Araucaria bidwillii

Cumulative 
frequency 
curves can be 
used to 
demonstrate 
the 
“outlierness” 
concept
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Errors in data

Although most data gathering disciplines treat 
error as an embarrassing issue to be 
expunged, the error inherent in (spatial) data 
deserves closer attention and public 
understanding.

Chrisman, 1991

In general, error must not be treated as a 
potentially embarrassing inconvenience, 
because error provides a critical component in 
judging fitness for use.

Chrisman, 1991
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Challenges

– Dealing with sensitive data

Great Egret, Louisiana 2004
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What constitutes sensitive taxa?

The issues:
– Institutions unknowingly making details of sensitive data available
– No universal global/regional list of sensitive taxa
– Duplicates of sensitive taxa from other countries

The Solutions?
– Create an agreed list of sensitive taxa (by region)

Summary of 93 responses to GBIF on-line Survey on 
Dealing with Sensitive Primary Species Occurrence Data
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Problems with generalizing

Two generalization methods. 

A. a geographic grid where all records are referenced to the 
bottom right-hand corner.

B. a metric grid where all records are referenced to the centroid.

Institutions are generalizing in many different ways and not documenting what they are doing.
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Sociological Issues

• One case doesn’t fit all
• Political issues

– Endangered species (eg. Wollemi Pine)
– National legislation
– Piracy
– Trade and Quarantine

• Privacy
– Names of collectors, determiners

• Legal protection
– Perceptions

• Observations in protected areas
• Collections vis á vis permits

• Duplicate Collections
– Filtered PushSolu
tio
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Questions 
please?

Thank You!
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